Summary. Unilateral 
Introduction
The contents of the male reproductive tract are highly antigenic. Gametic antigens include spermatozoa, germ cells and seminal plasma components (Hjort, 1983) . The 'blood-testis' barrier, comprising tight junctions between cells in the membrana propria of the seminiferous tubule and between adjacent Sertoli cells within the tubule, normally sequesters gametic antigen from the immune system (Setchell & Waites, 1975) . The mechanisms which prevent the formation of anti¬ bodies against spermatozoa within the ductus epididymidis are unknown. It has been suggested that immunocompetent cells within the epididymis, probably lymphocytes, are responsible (de Kretser et ai, 1982; Ritchie et ai, 1984; El-Demiry et ai, 1985) .
Unilateral testicular infarction in the rat provides a model for the study of the infertility, or subfertility, which can follow testicular ischaemia associated with torsion of the testis in the human. Previous work has shown that unilateral testicular ischaemia in the rat achieved either by twisting or ligation and division of the blood supply, causes contralateral testicular damage. This has been demonstrated at both light and electron microscopic levels after variable periods of ipsilateral testicular infarction, ranging from 7 days to 8 weeks (Lewis-Jones et ai, 1982; Wallace et ai, 1982; Nagler & White, 1982; Williamson & Thomas, 1984; Cosentino et ai, 1985; York & Drago, 1985) . The phenomenon has been named sympathetic orchiopathia and, because no inflammatory reaction in the contralateral testis has been demonstrated, an autoimmune aetiology has been suggested (Wallace et ai, 1982) . This contention has been supported by increases in serum cytotoxic antisperm antibody in rats undergoing unilateral testicular infarction for 7-28 days as well as immunoglobulin within their contralateral seminiferous tubules apparently breaching the bloodtestis barrier (Lewis-Jones et ai, 1982; Thomas et ai, 1984; Lewis-Jones et ai, 1987 Contralateral testicular damage has also been demonstrated in rabbits after unilateral testicular torsion, but not subsequent to complete ligation of the ipsilateral testicular blood supply (Cerasaro et ai, 1984) . In the rabbit, some degree of circulation to the infarcted testis is necessary to trigger the autoimmune damage. Unlike the rat, no significant antisperm antibody production was observed when compared to controls, but the method used for detection of antibody was an enzyme-linked immunosorbant assay not used in other investigations. (Nagler & White, 1982; Thomas et ai, 1984; Cosentino et ai, 1985; Kearney & Lewis-Jones, 1985; York & Drago, 1985) . Group rats were also anaesthetized with ether and the abdominal cavity opened. The vascular supply to the right testis and the vas deferens were isolated and manipulated, but the blood supply was not interrupted.
Group C animals acted as unoperated controls. At the predetermined times, animals were deeply anaesthetized with pentobarbitone sodium and, after removal of blood by cardiac puncture, fixed by total body perfusion with Bouin's fixative at 140mmHg. Contralateral (i.e. the left) testes were removed from animals in all groups and 3-4 mm slices were taken from the equatorial and rete testis regions. The slices were post-fixed by immersion in Bouin's solution for 12 h and then embedded in paraffin wax.
Histological assessment. Slices from the equatorial and rete testis regions were sectioned at 8 pm, at least four sections being taken from each region. Sections were stained with haematoxylin and eosin, and a modified Johnsen count (Johnsen, 1970; Lewis-Jones & Kerrigan, 1985) was performed on each section; a minimum of 200 seminiferous tubules was examined on each section and graded out of 10 as to their stage of spermatogenesis (for which a score of 10 indicates normal spermatogenesis, and a score of 1 indicates no spermatogenic cells in tubular section).
Cytotoxic antisperm antibody test. Heat-inactivated serum from all animals was serially diluted in two volumes of diluent (47% Hanks Balanced Salt Solution; Gibco Limited, Paisley, U.K.; and 5-3% heat-inactivated fetal calf serum; Sera-lab, Crawley Down, Sussex, U.K.). One volume of complement (guinea-pig serum absorbed with rat spermatozoa and diluted 1 in 5) was added to each dilution. The solutions were warmed in a water bath to 37°C and one volume of normal rat spermatozoa (obtained from the epididymal tail of rats from the same inbred stock) was added to each dilution. The dilutions were incubated at 37°C for 15 min and then scored for the percentage of dead spermatozoa evaluated by eosin penetration (Boyce et ai, 1964) . The cytotoxic effect of serum without complement, complement without serum, and diluent alone, upon the same normal rat spermatozoa represented controls.
Agglutinating antisperm antibody test. The micro-tray agglutination test (Friberg, 1974) The results shown in Table 2 demonstrate that the cytotoxicity of sera from the Group A animals was significantly greater than that from the two control groups (Groups and C) at all three dilutions tested and for each time (P < 0-05; Student's t test). There was no significant differ¬ ence in the cytotoxicity of sera from the two control groups (Groups and C). When sera from Group A animals were tested without complement, the cytotoxicity was not significantly different from that of the two control groups.
In the Group A animals, the serum cytotoxicity was considerable even at 7 days after testicular infarction and this condition was maintained to the 28-day time. Thereafter, cytotoxicity decreased to 3 months and again to 6 months, but even at 6 months, cytotoxicity of serum from Group A animals was still significantly greater than that of controls. 84-4 ± 7-7* 18-9+11-4 18-3 ± 6-6 7days 1/24
87-8 ± 9-4* 161 ± 5-5 11-7 ±150 1/192 78-9 ± 21-9* 9-4 ± 4-6 9-4 ± 4-6 1/3 83-9 ±12-4* 14-4 ± 12-1 9-4 ± 5-3 14days 1/24 800 ±11-7* 11-7 ± 6-1 Agglutinating antisperm antibody test There was no evidence of agglutinating antibody in any of the groups at 7 and 14 days. Some agglutination of spermatozoa occurred after treatment with sera from the Group A animals from the 28-day, 3-month and 6-month post-operative groups. Although the occasional control serum showed minimal agglutination of spermatozoa, this was not a constant feature in any of the control groups.
These are qualitative results; when agglutination was noted the degree to which it occurred varied greatly between individual sera at the 3 times and the agglutination observed was an admixture of the head-to-head and tail-to-tail types.
Serum immunoglobulin assay
Group A rats showed a significant rise (P < 005; Student's t test) in serum IgM concentrations (mean + s.d.) (124-1 + 16-47 mg/100 ml compared with 87-4 ± 14-87 mg/100 ml for Groups and C) and IgG concentrations (1252 + 714-9 mg/100 ml compared with 748-2 + 371-6 mg/100 ml for Groups and C) at 7 days. After 14 days, only IgM concentrations were significantly increased (115-2 + 5-9 mg/100 ml) when compared to levels in the Groups BandC (93-6 ± 7-26 mg/100 ml). Beyond 14 days, immunoglobulin concentrations in Group A rats were similar to those of the controls. IgA concentrations were not significantly altered in any group at any time. There were no significant differences in any immunoglobulin concentrations in the two control groups.
Discussion
After unilateral ischaemia of the testis in the rat, complex and mainly transient immunological events occur. By 7-14 days after infarction, there is immunocytochemical evidence of antibody (predominantly IgM) breaching the 'blood-testis barrier' (Lewis-Jones et ai, 1987) . Despite the presence of this antibody there is no quantifiable suppression of spermatogenesis, as measured by a Johnsen count, in the 7-14-day post-operative period (Johnsen, 1970; Lewis-Jones & Kerrigan, 1985) . Testicular ischaemia also appears to induce increased serum concentrations of cytotoxic antisperm antibody when compared to control animals, but agglutinating antisperm antibodies, an antibody type often associated with infertility in man, are not produced. Raised concentrations of serum IgG and IgM at 7 days, and IgM at 14 days, suggest that an immune response occurs, but which of the immunological processes described above causes this rise in circulating humoral antibody is unknown.
By 28 days after infarction, antibody penetrating the 'blood-testis barrier' is predominantly of the IgG class (Lewis-Jones et ai, 1987) and some suppression of spermatogenesis has occurred. This finding has been reported by other workers (Wallace et ai, 1982; Cosentino et ai, 1985; York & Drago, 1985) . The degree of suppression noted in this study was not as great as that reported in other investigations in which disruption of tubular architecture, oedema, decreased diameter of seminiferous tubules, spermatocyte and spermatid degeneration, loss of spermatogenesis and sloughing of Sertoli cell cytoplasm have been reported (Cosentino et ai, 1985; York & Drago, 1985) . An (Bandhauer & Marberger, 1966; Hendry, 1983; Hjort, 1983 , might, unless the testis is completely infarcted, be unnecessary. Similarly, immunosuppression in the post-torsion state may be unnecessary unless long-term antisperm antibody production is proven. Early detorsión, hoping for the retrieval of some spermatogenic cells within the testis, is probably the best form of treatment (Williamson & Thomas, 1984) .
Human post-torsion patients have been demonstrated to be subfertile and oligo-asthenospermic (Krarup, 1978; Bartsch et ai, 1980; Chakraborty et ai, 1980; Thomas et ai, 1984 (Williamson & Thomas, 1984) . The priority in such cases is therefore retrieval and resuscitation of any viable testicular tissue.
